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1. The segmentation problem
T h e  o r th o g ra p h y  o f  English has a very simple basis for es tab lish ing  w here  
w o rd s  in w rit ten  texts begin and  end: bo th  befo re  and  also a f te r  every  w ord  are 
e m p ty  spaces  and  this d e m a rc a t io n  surely  helps the  re a d e r  c o m p re h e n d .  In a 
sp o k e n  tex t ,  h o w ev e r ,  as p re se n te d  to a h ea re r ,  such explicit s eg m en ta t io n  cues 
a re  rare ly  to  be fo u n d ;  little pauses  a f te r  every  single w ord  might m ak e  things 
c le a re r ,  bu t  the  input is c o n t i n u o u s - a  runn ing  s tream  of sound .  This  implies tha t  
p a r t  o f  l is tening involves an o p e ra t io n  w h ereb y  input is s e g m e n te d ,  to be 
p ro ce sse d  w o rd  by w ord ,  for  we can n o t  hold in m em o ry  each to ta l co l loca t ion ,  as 
m os t  sen ten ces  we com e across are  previously  u n h ea rd .  Yet we lis teners ex ­
p e r ie n c e  no sense o f  som e d ram a t ic  act o f  sep a ra t in g  input into pieces tha t  are  
k n o w n ;  as we listen to an u t te ra n c e  it seem s u n p r o b l e m a t i c - w o r d s  in sen tences  
seem  just as c lear  as w ords  tha t  s tand  a lone . Just how  lis teners accom plish  such an 
e ffo rt less  division is a q u es t io n  tha t  psychologists  have now  begun  to solve, and  
this p a p e r  will descr ibe  (a l though  with m inim al precision) som e ex p e r im e n ta l  
s tud ies  show ing  w hat it m ight involve. T h e  findings, as this su m m ary  expla ins ,  at 
o nce  can v ind ica te  the  o rd e r  o f  the  p ro b lem  and  the h e a re r 's  sense o f  ease ,  for 
th o u g h  speech  m ust  be s e g m e n te d ,  yet the d a ta  plainly indicate  that rhy thm  in the 
inpu t  m ak es  seg m en tin g  speech  a b reeze .
2. The language specificity of rhythmic structure
N ow  linguistic rhy thm ic  s t ruc tu res  have a no ticeab le  fea tu re  in tha t  language- 
un iversa l  they  are  definitely not. This  fact is all too  obv ious  to any hapless  te ach e r
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w h o  has tr ied  to coax the  p rosody  of  F rench  from , say, a Scot.  T h u s  while English 
rh y th m ic  s t ruc tu re  fea tu res  a l te rn a t ing  s tresses in which syllables co n t ra s t  by 
b e ing  e i th e r  s t rong  o r  w eak ,  this pa r t icu la r  e n d o w m e n t  is not one  which F rench  
possesses ,  hav ing  ra th e r  one  w here  syllables are  eq u a l ,  so to speak .  T h ese  
d is t inc t ions  w ere  expressed  within  t rad i t iona l  phone t ic s  as un iquely  based  on 
t im ing  (stress o r  syllable),  though  now we adm it  o f  m o re  com plex i ty  in rhy thm ic  
exegetics  and  of  o th e r  types  of  p a t te rn in g  tha t  languages  allow; thus  in J a p a n e s e  
the  m o ra  is the  (subsyllabic) unit which p rov ides  the  roo t  o f  rh y th m ,  as 
p ho n o log is ts  m a in ta in .  A n  im p o r ta n t  source  of  ev idence ,  and  few w ould  da re  
im pugn  it, can be found  in verse and  poetry :  the  metr ical  d o m a in .  So c o m p a re  the 
English  l imerick ,  a form which th o u san d s  take  up,  with the ha iku ,  a poe t ic  form  
o f  n o te  in J a p a n e se ;  th e re  are  five lines in a l imerick,  and  stress defines the ir  
m a k e -u p :  the  th ird  and  four th  are  two-stress  lines, the  o th e rs  all a re  th rees ;  and  
ana logous ly  ha iku  have the ir  com posi t ion  reck o n ed  by the m o ra  c o m p u ta t io n ,  in 
a m a n n e r  iron-cast:  while the  longest line in m o ra e ,  having seven ,  is the  second ,  
th e re  are  five and  only five in bo th  the  first line and  the  last.
3. The use of rhythm in listening
Just  those  rh y th m s  found  in poe t ry  are also those  which funct ion  in p e rc e p t io n ,  
as the  w ork  re fe r red  to ea r l ie r  suggests; thus  for English the re  is e v i d e n c e 1 
involving a con ju nc t io n  of sp o n ta n e o u s  p e r fo rm an c e  and  ex p e r im en ta l  tests ,  
which to g e th e r  show  tha t  l is teners use stress in seg m e n ta t io n ,  by hypothes iz ing  
b o u n d a r ie s  w hen  syllables are  s trong. Since the  lexicon has far m o re  w ords  with 
s t ro n g  p ro n u n c ia t io n  of  the word-init ia l  syllable, this m e th o d  can ' t  go wrong.  In 
co m p a r i so n  with English we should  surely not ignore a set o f  s tu d ie s2 run quite  
recen t ly  on h ea re rs  in J a p a n ,  which p ro d u c e d  results  consis ten t  with the  s tory  tha t  
the  m o ra  is the  unit tha t  these  l isteners segm en t  by w hen  they  can; while those  
s tud ies  ' tha t  in i t ia ted  all this lengthy series w ere  p e r fo rm e d  on native l is teners  o f  
F ren ch  som e  years  ago ,  and  they  d e m o n s t r a te d  well b ey o n d  the  range  of  any 
q u e r ie s  tha t  these  l is teners  used syllables for pars ing  speech  en mots. M o re
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e x p e r im e n ts  w ere  su b seq u en t ly  ca rr ied  ou t  in Span ish ,  and  in C a ta lan  and  
P o r tu g u e se  and  Q u é b é c o is  and  D u tch ,  which in spite o f  m in o r  variance  did 
n o th in g  tha t  w ould  ban ish  the  conclusion  tha t  for h ea re rs  rhy thm  m a t te rs  very 
m uch .  So the  p ic tu re  th a t  em erg es  is th a t  rhy thm  as exh ib i ted  in verse  form s of  a 
language  can effectively p red ic t  those  p ro ce d u re s  w hich , assum ing  that the ir  use is 
no t  in h ib i ted ,  allow us to dec la re  the  seg m en ta t io n  p ro b lem  licked.
4. The non-use of rhythm in reading
U n e x p e c te d  com plica t ions  to this nea t  accoun t ,  how ever ,  are  o b se rv ed  w hen  
we co n s id e r  rhy th m s  found  in w rit ten  text. Som e p re l im inary  findings, which this 
sec tion  will e n d e a v o u r  to e luc ida te ,  at first left the ir  d iscovere r  pe rp lex ed .  For  if 
rh y th m  is so in tegral a par t  o f  o u r  au d i t io n ,  then  it ough t to be the case tha t  it is 
h a rd  to  o v e r lo o k ;  but the  m ost p ro n o u n c e d  of rhy thm s can escape  o u r  recognit ion  
w h en  th e y 'r e  re p ro d u c e d  in p rin ting  in an article o r  book .  Late  in 1989 the 
p re se n t  a u th o r  w ro te  a le t te r ,  in which verse (or ra th e r ,  doggere l)  p re te n d e d  to be 
p ro se ,  to at least a h u n d re d  fr iends,  from w hom  responses  show ed  the b e t te r  par t  
had  no t  pe rce ived  the  rhym es  at all, w h e re v e r  they arose .  In a fo llow -up , a 
c o l le a g u e 4 gave this re a d y -m a d e  m ate r ia l  to sub jec ts  to read  o u t ,  and  his results  
w ere  even  w orse: o f  the  re a d e rs  w ho  p ro d u ce d  the  tex t,  in strict p rogress ion  
seria l ,  no t  o n e  pe rce ived  the  le t te r  as a rhym ing  piece o f  verse. But the  selfsam e 
tex t ,  h o w ev e r ,  m ay be p r in ted  as a ballad  ( th u s ,  with lines which end  in rhym es) ,  
a n d  any r e a d e r  can descry  w here  the  rhy thm  is, which ren d e rs  this in te rp re ta t io n  
valid: w r i t ten  rh y th m ’s only no ticed  w hen  it clearly hits the eye. B ut p e rh a p s  the 
r e a d e r s ’ lack of  use o f  rh y th m , as co n ced ed ,  if judic iously  co n s id e red  has a lesson 
it can teach :  it arises just  because  no seg m en ta t io n  s tep  is n eed ed .  T h u s  the  role 
o f  language  rh y th m  is in u n d e rs tan d in g  speech.
'M a n y  th a n k s  to Aki F u k u sh im a  and  B oh  Ladd for conduc t ing  this s tudy and  pe rm it t ing  me to 
desc r ibe  it.
